Comet fluorescence in situ hybridization analysis for oxidative stress-induced DNA damage in colon cancer relevant genes.
Our objective was to study whether products of oxidative stress, such as hydrogen peroxide (H(2)O(2)), trans-2-hexenal, and 4-hydroxy-2-nonenal (HNE), cause DNA damage in genes, relevant for human colon cancer. For this, total DNA damage was measured in primary human colon cells and colon adenoma cells (LT97) using the single-cell gel electrophoresis assay, known as "Comet Assay." APC, KRAS, and TP53 were marked in the comet images using fluorescence in situ hybridization (Comet FISH). The migration of APC, KRAS, or TP53 signals into the comet tails was quantified and compared to total DNA damage. All three substances were clearly genotoxic for APC, KRAS, and TP53 genes and total DNA in both types of cells. In primary colon cells, TP53 gene was more sensitive toward H(2)O(2), trans-2-hexenal, and HNE than total DNA was. In LT97 cells, the TP53 gene was more sensitive only toward trans-2-hexenal and HNE. APC and KRAS genes were more susceptible than total DNA to both lipid peroxidation products but only in primary colon cells. This suggests genotoxic effects of lipid peroxidation products in APC, KRAS, and TP53 genes. In LT97 cells, TP53 was more susceptible than APC and KRAS toward HNE. Based on the reported gatekeeper properties of TP53, which in colon adenoma is frequently altered to yield carcinoma, this implies that HNE is likely to contribute to cancer progression. This new experimental approach facilitates studies on effects of nutrition-related carcinogens in relevant target genes.